Predator odor stress on metabolic endocrine outcomes in male
and female c57bl6 mice
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INTRODUCTION

Fig 1: Rate of weight gain following predator odor exposure

● Stress increases the risk for
psychopathology, which is associated
with alterations in mood, behavior, and
1-3
endocrine systems
● Stress hormone CORT is known to be
dysregulated in psychopathology and also
Separate groups of mice were exposed to 20 minutes or 60 minutes of predator odor. Body weight was recorded daily until time of
can influence metabolism 1
sacrifice 48 hours, 7 days (n = 5 males per group), or 14 days following stress exposure. Body weight is presented as percent change
from baseline (day before stress) until the day before sacrifice. Predator odor did not significantly impact rate of weight gain at the 48hr or
● Hunger hormone Ghrelin is best known
7day time point but did have a significant impact in the 14-day group of subjects (n = 15 mice per group, approximately 50% male). There
were no sex differences at any of the time points. Data analysis in Graph Pad Prism students’ t-test for effect of stress.
for its metabolic role but can also
influence stress-induced anxiety-like
symptoms, potentially via interactions
Fig 2: Decreased energy efficiency may explain low weight gain
with CORT 3
Difference in rate of body
weight gain for the 14d
● This research examined the impact of
time-point cannot be
explained by differences in
Predator odor stress (PS) on anxiety-like
food consumption (L) but
may partially be explained
and ingestive behavior, body weight,
by decreased caloric
efficiency (R) as there was
energy efficiency, and concentration of
a trend for decreased body
weight gain per gram of
plasma CORT and ghrelin at multiple
chow consumed across
this same period of time.
time points following exposure.
n = 8 cages per group.
(L) Students t-test: p = 0.3625
(R) Students t-test: p = 0.1516

METHODS
• Male and female C57Bl6/n mice (Charles
River). 12 hr Light / Dark Cycle (Lights On
at 7 am). Ad lib standard chow and water
• Group 1, 48 hr Time Point: Single-housed
males exposed to 2x2” used cat blanket for 20
min, followed by 15 min OF. 48 hr later
exposed to 20 min dirty rat bedding, tested in
marble burying, and then sac’d 1 hr later, 4 5 hr after lights on.
• Group 2, 7 d: Pair-housed male and female
mice exposed to 60 min total predator odor
stress in their home cage. 20 min full size
used cat blanket, 20 min perforated 50 ml
falcon tube with fox urine flakes, 20 min 2x2”
fabric soaked in bobcat urine
(predatorurine.com). Behavior assessed in
the 5 min open field arena. Mice sac’d 2 - 3.5
hr post lights on 7 d post exposure. Analysis
in SPSS as ANOVA for sex, stress, and time.
• Group 3, 14 d: Conditions identical to group
2 but mice were sacrificed 14 d following
predator odor exposure
• #, trend, p < 0.1; *, p < 0.05; **, p < 0.01;
***, p < 0.001

Fig 3: Behavior in the 5min open field test

Single-housed male mice (n=5/group) exposed to 20 min cat odor displayed increased anxiety-like behavior in the OF when tested within
one hour post exposure. There was no difference in total locomotion (Left) while percent time in center was significantly decreased
(students t-test p = 0.002) and there was a trend for decreased percent distance in the center (students t-test p = 0.09).

GROUP 2: 7d timepoint
*
*

Karanikas, E., & Garyfallows, G. (2015).
Asakawa, A, et al (2001).
Foster, T, et al (2005).
Elbassuon, E. (2014).
Morrow, B, et al (2000).

Fig 5:
Stress hormone
corticosterone
Predator odor stress was
insufficient to elevate
plasma concentration of
the stress hormone
corticosterone.

GROUP 3: 14d timepoint
***

**

At 7 day time point,
female mice have
significantly elevated
ghrelin than male
mice (p = 0.016)
Among female mice,
mice sac’d at 7days
post exposure had
elevated ghrelin
compared to mice
sac’d 14days post
exposure (p = 0.006)
n = 4 – 7 per group

Inexplicably, a reverse effect of sex was observed in the final group of pair housed male (n = 6-8 / group) and female (n = 8 / group) mice in
the OF approximately 1hr following stress exposure. There was no difference in distance traveled (left), but females spend more time in the
center of the OF arena (middle, F(1,26)=17.7, p < 0.001) and traveled greater distance in the center of the OF (F(1,26)=7.9, p = 0.009)

Behavior: For all mice, testing in the
OF occurred within 1 hr of stress
exposure. In Group 1, PS increased
anxiety-like behavior in the OF. In
Group 2 and 3: we did not observe a
stress effect; it is possible that singlehousing in Group 1 contributed to
increased sensitivity to PS.
Inexplicably, we observed opposing
sex-effects in Groups 2 and 3 with
females showing less anxiety-like
behavior in Group 2 but more anxietylike behavior in Group 3 compared to
their male peers. These opposing sex
effects cannot be explained by our
experimental protocol and are likely due
to random error.

Fig 6: Stress and Hunger Hormones:
Hunger hormone Ghrelin was elevated in female mice
ghrelin compared to male mice, which is
Significant Sex x
Time Interaction
F(1,33)=8.573,
p = 0.006

A main effect of sex was observed in the 7d group of pair housed male (n=4/group) and female (n=8/group) mice in the OF approximately
1hr following stress exposure. Females traveled greater distance than males (F(1,20)=5.230, p = 0.033) and spent less time in the arena
center (F(1,20)=5.213, p = 0.029). Percent distance in the center was not significant.

DISCUSSION
Body Weight and Caloric Efficiency:
Groups 1 and 2 (48 hr and 7 d post
stress) did not experience significant
impact on weight gain, but PS decreased
rate of weight gain in Group 3 (14 d).
There was no significant change in food
consumption for 14 d group; it is
possible that decreased caloric
efficiency explains the reduced weight
gain, although this difference did not
reach statistical significance.

n = 4 – 7 per group after
eliminating subjects with
undetectable values.
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Fig 4: Measuring hormones in blood

No behavioral differences
were observed but the test
appears to have elevated
CORT for both groups of
subjects.

GROUP 1: 48hr timepoint

U36

consistent with other rodent studies
(Elbassuoni., 2014)4.
PS was insufficient to elevate CORT
concentration, in contrast to previous
studies elevating CORT levels after
acute exposure to TMT (Morrow, et al,
2000)5.
Conclusion: Collectively these data
reveal that a single predator odor
exposure is insufficient to produce
robust changes in behavior or endocrine
systems. Future studies in our laboratory
will employ a chronic predator odor
stress.
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